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(57) Abstract: A method for producing an aromatic amino compound represented by the general formula (V): Arl-N(Ar2)-H, 
wherein Arl and Ar2 are each a substituted or non-substituted hydrocarbon group having 2 to 50 carbon atoms or a heterocyclic 
group, which comprises reacting an amino compound represented by the general formula (I): H2N-R1, wherein Rl is a substituent 
having 2 to 50 carbon atoms, with a aryl halide mixture represented by the general formula (II): Arl-X and the general formula (III): 
Aj-2-X, wherein Arl and Ar2 are as defined above and X is a halogen, in the presence of a noble metal catalyst, to synthesize an aro- 
matic amino compound intermediate represented by the general formula (IV): Arl-N(Ar2)-Rl, and eliminating the substituent Rl of 
this compound. The method can be employed for producing an aromatic amino compound useful as an electric charge transporting 
material in high yield with good efficiency, without the use of a highly toxic raw material. 
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(5£*> Ar, ZtfAn tt. ^Jrni&ifc, §&3gL < te&l&0j^|t$i6 

TfcJ:^. ) ^Sftfc^S^S/fb^^lW**. TfB-fi££(VI) 

Ar 3 — (X) n (VI) 
(5frK Ar, t±. B»eL<tt*Rjt»Oft*»6-6 0 0^«K»2k Xte^ 
ayvSfifeD, nttl-4 0lE»t?**. ) T^tl^/Nay Wb7 u-;u*g 
£^£m&JIM&#&T^&flS£#TTEH^ (VII) 
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(xW. Ar, . Ar 2 MAr, &iiuiB<i:|W| L\ ) T££*l*£Mj7 5 yft 
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«a»#&T^^£*TTE-HSK (VI 1 1) 

Ar, -N-R, (VI 1 1) 

I 

H 



3 



WO 02/076922 PCT/JP02/02132 

u zzizz. <D4t$m (vi) 

Ars — (X) n (VI) 
(5t*. Ar 3 t±. ggl£l><t*Mfi&©j^3&ft6~6 0 Xtt/N 

^^**AilM«fi^TTfRJC*-*TTIB--|SK (IX) 

Ar 3 (IX) 




A r i / n 

(5£*> Ri . Ar, > Ar 3 St/ntimflH^H i;. ) ^^n^fiT^y 

Ar, (X) 




(s£4». Ar, . Ar 3 n ttiuta £ |i) U, ) Ta<*tt<63?#ffc7 5 J <fbl 
4. TiH-ftse (X) 

Ar 3 (X) 




A r i / n 

(5**K A r , ti. L < liMWWl<Dfcm& 6 ~ 5 0 ®0ttb*S£X(i&S 

BUS. A r , tt, im^L < C**KjE&®&£& 6-60 nti 1 ~ 
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„ t'XTVb^-bVS. H7x^l/>1, ^-7x-l/>I, t°n-';U>5 

b >S> i?7x ~;U7 > h 7 =. u > K V #;w< V U b t° 

■jyuvi, ^>y+y;b>S. x^;u^>S, n, n, N-MJ7'J-;i/7 
N. N, N' N' -fh77'J-;l/^7$ y 7 U -;uSH© 2 

w^n. !ft(c, tT7x-u>s, ^-7x-i/>i, 7>i>7-b>a> mi 

-4-H7x^iJ;l/7^;i, N, N, N* , N' -xh7 (4-e7x-'J;P 

y^;u«, i-7n n-yn^H, s-7^;i^ t-7^;uS. n 

-7?-;US. ^y^)im, i/^n^>^;l/S, S/^a^+v;^^ 

^^1~6<Z)7;U+;US. xb4^ y h^>g. i -T^n^vS. n 

i/^a^vh + i/S, ->7a^>';^+i/5l|o J ^^i~6©7;i/ 

V7'o h°;b7 5 /S. n -7*^;U7 5 /g. 'J V >%m<D}%m%C 1 

d (0Ac) 2 (M^vv^A (II) K Pd.(dba), (MJX (2^>5?y 
fVT-fehV) W7*JVI> (0) ) . Pd (dba) 2 (If* (^>i?<J7> 



7-feh» a' 7 ^>7A (0) ) &£/Pd (dpp f ) C I , ( ( l, l ' -tfX 
- (i?7i-jl/*X7^) 7zDt» ^^nn/^y^A (II) ) 
£*i£ 0 Eti# £LT. P (t-Bu), (b •;- t-7^;u*X7^ » 
„ B I NAP ( ( 2, 2' -ex- (i?7x-;l/*X7-f/) - l . I* -h*^- 
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7 > P (o-Tol) 3 (b V-o-Y Wil/*X7r-/) . DPPF ( 
1,1' -HX- (^7x^X7^) 7*niz» N DPPP (1.3- 
t£X- (-^7x-M^7^;) yn^V) f , lit It, N.aOtBiK C 
sC0 3 . K 2 C0 3 . NaOPh (th'j7A7x; + '>K) ^ WMtLX 
«U h;Ui>,^i/b> N ^i>^b>. THF. 1, A-V**V>mtf&tf <o 

„ h '^^ol^^t/m^^W^tl^o ^S<i:L-r^ KOHMNaO 
H^^lf^ti. mUtbX^ CH 3 OH. C 2 H 5 OHX&7K^£M!t«]L 

JlTU^J^bT^. Pd. P dOStfP d/CfrWb*U 7j<i!#X. H 
C0 2 NH 4 i^;Wfc£^©t K'J K^k^t-^ffil^n'l.o *<&RS 

*^©»*feT?M^*-jRS (V) ^$n«55f#^7^y^tli:Urii 
. i?-4 -lf7i^'J;i/7$ V. ??- 1 , 1* : 4' , l"-^-7x 

-U;l/7^>> v 5 - 1 -f-7^;U7 5>> 5>-2— 7"7^;U7^>. (4-fc*7 

(2— *-7^;i/) 7 5>, (4-if7i-<;;u) (l, l' : 4* , 

*5fti«05EF»T*Mi-*-HJK (VlDT^n&^W^T 5 7fl^j£ LTii 
. N. N, N.'N' -fh7 (4-tT7x->J;U) ^>^^>, N, N 

' - (2~*-7^;i/) (4-b'7i-'J;l/) ^>v?v>. N. N' - (4-t£7 
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o.-U;b) (1. 1' : 4' , l"-^7x-'J;i/) ^7*7*7> N N, N, N 
' , N' -Thy (4-t'7x^'J^) - 9, 1 C-y7;;7>f7t'A N 
, N , N' ,.N' -fh? (2--7-7^^) -6, 1 2 —77 5 J ? «J -tr N 
, N, N' . N' -rh7 (4-t*7x-'JM -3, 9 —77 5 7 'j U 
N, N, N' , N' , N" , N"-^*^ (4-tf7x~';;l,) - 1 , 3, 5- 
h y^>-bf>. N , N , N' , N' -rhv (2-:J-7^) -4, 4' 
—77 5 MfMV^flf^n^o 

*IPJ!<277tfcTM^«-fe£ (X) T^$ft£^Wj£7 5 ^b^tliLTti 
. N, N' -*7- (4-H7x^'J^) 'OvvV. N, N* -v- ( 

2-^7^) ^7^*7 7. N, N' , N"-HJ- (4 -t*7x^U;u) b <J 
7 5 7^7tf7. N, N' —v 5 — ( 1 , 1 ' : 4 ' , l"-^-7x-iJ;l/) ^ 
>^^>> N, N' -y- (4 -^7x-'J;U) -6. 1 2 --77 5 7 ? U * 7 
> N, N' -v- (4-tT7x^i;;U) -4, 4"-^7^-p-^7x^ 
>K N, N' -V- (2—r7r)l) - 4, 4' -vJ75;xfM>, N, N 
' -v- (\—f7T)\s) -4,4' -^7^7fM>f)iW^'5. 

MT(oW?\ "7-4 -t!7x-';;U7 5 y%xJN, N, N.'N' -fh7 ( 
(1) N, N— 7- (4~tf7x-U;U) — t>y;i/T5>«r«aiUA:. fc?I 




NaOtBu 
P(tBu) 3 
12aC, 7.5hre 
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1 0 0 5 y <J <y b;KZ>3oP7^^n^4-ya^t:7x-;H 0. 0 g (4 

2. 9mmol, 2. 3 e q)> t -7* b + v/f- h U 7 A 4 . 32g (44. 9 
mmo 1 , 2. 4 e q) , ffWt'iJW 2*4 2. Omg (0. 1 8 7mmo 1 , 
1. Omo 196) £Attfc, $ fctZv^tr-tf-^O^ft^fcAtU 77X3 

3. y^T;^'>ifxmLfclSe?:^-y bU Sfl£*&tf>7'£ffi^T3 
mgM&n © 7 ;u =3' > #x x*W& L tz 0 

^7j< h;n>6 0 5 U >y b ;K *s >$>;U7 ^ > 2 . 0 4 ^ 'J y y h;i/ 
(18. 7mmol)> b'J X-t — 7*^*X7^ > 2 . 2 2mol/y>yb 
;U h;H>^tl 6 9«'J7b;K0. 3 7 4 mmol. 2. Omol%)£ 
v'j >vT^--te7°?/*£;iLT7jPX.. 5^tS«lfco 77X 
n&^^U/N'XK-fe'y b U Lft#£f£*l;: 1 2 0 C C 

7 B*ffl¥SL N^X^f»77X3^WU RJiB^T^^ T;l/^>»ffl 
»T-l»S*Lfc. 

%.mym&ftmv-h tc^u *> ?uu* ? > 3 0 0 5 y y <y b /l^ppt-ctt 
Rto ^^tK6 0 5 y y «y wmii*M7j<^m* y 

$tc h;i/i> 2 0 0 5 U ■; y b/k .x* ^-;u4 0 5 y y <y b;u£#D;U fgJSW 

^>Zt\zXm^Bit^Mtz 0 *TtliU/c^ B B 0 ^fl5llJLja-hT-»jL. 6 0 
°C -em^^'t'l) Z. t\z£ v) 6 . 7 3 g (16. 4 mm o 1 ) . W 8 7 %T?N 
, N-9- (4-tT7i^y;u) -'<>$W5 >&f§fc„ 

f#£ftfcN. N-v>- (4 -H7x^ l J;b) -^>y;i/75>ONMRMF 
D - M A S S «rai*t4«TO <k 0 o /So 

N M R : 5 9 omhz 5. 07 (2H, s) , 7. 1-7. 7 (23H, m) 

FD-MAS S : 4 1 1 
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(2) ^-4-e7*~';;U7 5 VfcttfeLfc. ^(DRjS^^TtwTNl~o 



v4 OAflVC 



3 0 0 5 y y y h )WD 1 P-f ^77X3 £ N ( 1 ) Ttf t>n^N, N-v- ( 
4 -tf7x- <;;!/) — !>^;U7 5 > 1 . 3 5g(3. 2 8mmo I K 
9A-?£1£j^|t (^7y9AtMl 0S*%) 13 5mg (10fi*%) £A 
ft, ?nn*H 1 0 0 ^ y y «y h;K x?y-;U2 0 5 y U >y b;b£;jP;iTS 

#x2 u-v h;b*<^i$nfcsw& ^iifc3^ 7 ^77X3ii 

SXOtttt. l^*'>7^fflOT77Xn^^7j<ii/X-? 1 0@g&L;k o So- 
*L Lfc. ft 3 OttlHk a»T?iW«k % <^od^> 1 0 05 y 

ifeK^-j- h y 9 Attsifttt 5 0 5 y y v h ;i>*e*fe?wk u &zK& 

i££ n^ife. at®& $tt*«£u mbtitzmizYiix-y 5 0 s y y 

•y MU&flP*.. HJSIMbS-frfc. tfTtHL/c^*fln|aja-h-?»JL. 5 0°CT 
SffllSJ»-t-* £ £ U: J: Oft 9 9 0 m g ( 3 . 0 8 mm o 1 ) . 9 4 
4 - if 7 y ;ur 5 > &?#fco 
»fcftfcy- 4 -tf7x^y;U7 5 >©NMRXtfF D-MAS SSS^mti 

NMR : <5 9 0MHz 5.83(lH,bs),7.0-7.8(18H,m) 
FD-MAS S : 3 2 1 
(3) N, N, N.'N' -rh7 (4-t7x-'J;l/) ^>S?5?>*«U6Lfc. 
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0-0*0-0 




Q-Qh 




.Pd(OAc) 3 



NaOtBu 
•11592,61118 



5 0 5 y y <y h;l/®2P7^X3|: % (2) t'febtitzV- 4 - tf 7 *~ U ;b 
7S> 5 0 0mg ( 1 . 5 6mmo 1 , 2. leq)> 4, 4' -$>7*n* fc*7 
x-;U2 31rag (0. 7 4 lmmo 1 K 0^*7^7 A 3. 4mg (0. 0 
1 4 8mmo 1 , 2. Omo 1 %) . t -7* h + h V 7 A 1 5 7 m g ( 1 . 
63mmol, 2. 2 e q) &**HPftA*U 1 ^©ffllPl;:^-* + *y 7°£|£ 

■fe'y hU ^F^l*^?K>7 s ^ffi^T3le]Sl»©7;b3*>#xTg^L^ 0 
<^tcfltt7Kh;i/i> l 0 5 y y >y h;K h U x- t -7>;b*x7^ > 2. 22 

mol/!J»h;W b iH 13. 4 /i y v h ;U ( 0 . 0 2 9 6 mm 0 1 , 
4. Omo 1%) >y-?7/^- feT^A&jfiLTfln^U 7?X3^il/ 
M*X^-fe.y h U }g$£j£#Lft3&<£ 1 1 5t &-Vfo*lz&m.ist: e 6D#K. 1 

#TtH L V ? d a > * > 5 0 0 ^ V 'J >y h ^itHIILT^n 

-M^&Ufcfl^ fiSffl^JfeTK 1 0 0 5 U U -y YiVX-fcmk, ftfflLtzfimm (ft 

> 1 5 0 5 y v h ;K 5 0 5 y y -y h /l^flD/U £Mt&&£tf LT 

ae«fii*ffll^6 0tT3Hr«LT 4 5 3 mg (0. 5 7 lmmo 1 ) „ 
W7 7 D /otN, N, N.'N* -fh? (4-t7x-iJ;i/) ^>«;y>S:|#fc 



f#£ftfcN. N, N.'N* -xhv (4 -t*7^~y;U) ^>v?y>fflNMR 
. FD-MASSMHPLC (ffiiftf*? h r 7 7 ) SJ£fc*tt«T© 
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NMR : 6 soMHz 7. 1-7. 8 (44H, m) 
FD-MAS S : 7 9 2, 3 9 6 
HPLC : ft#*EJ*9 9. 5°/o&± 

^T©MT% N, N' ( 4-t7x^'J;b) ^>yy>»t/N. N' 

- (2-±7^;b) (4 -tf7i-«;;u) 

(1) 4-tf7*-«;;^>-:>;b75>ft«&Lfc. *©JRJ&5£*jaTfc?fN*. 



1 0 0 ^ 'J 'J >y h^3oP77X3|:4-yn=tt7i-;i/5. 0 g (2 1 
. 5mmo 1 , 1. 1 5 eq) . t-7*h + v^-h';7A2. 1 6 g (2 2. 5 
mmol, 1. 2eqKPd«(dba)i342mg(0. 3 7 4 mm o 1 . 2 
. Omo 1%) M (s) -BINAP 4 6 7rag ( 0. 7 4 8 mm o I , 4. 
Omo 1%) fcAftfc. ££t;i7?*fc*-#-;t^0jij^&A*U 77X30fi 

I^7K h ;l/x > 6 0 5 y »; «y h ;K ^ >y ;l/7 5 > 2 . 0 4 5 D y «y h ;U 
(1 8. 7mmo 1) £v U >^7A*- fe7*? A^LTip^., 5#fflgiflT? 

1 2 Ot£T?#SL;fc. 6B$K8L t'f;l//U^i977X3^ttfl / s &J££& 

fiS«ift^7K5 o 5 y y v h;u-e&&^ £J$jf £M7K$i?# y 
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'Jim^^Anv h ^7 7 4-£J: OftfllffiSlU 3. 82g (16. 
4 mm o 1 ) N ifm 7 9 %* 4 - tT7 'J >v;U7 * >£?#fc„ 
ft h ft tz 4 - fcf 7 * =• U ; U ^ > S> )l 7 5 > © N M R & F D - M A S S Wi% £ 

NMR: (5 90M H a 5. 07 (2H, s) , 5. 78 (1H, bs) , 7. 1-7. 7 (14H, m) 
F D — MA S S : 2 5 9 

(2) N, N-2>'*>5>;l'-N\ N' — 2- 4 - t?7 *~ 'J ;u^>y v >&®?S 




1 0 0 5 U y <y h;WD2P77X3|:> ( 1 ) T|#«c»nfc4 -If 7x-iJ 
>y;l/T5 > 3. 5 g (13. 5mmol, 2. leq) , 4, 4* -^7n^ 
If7x-;U2. 0 g (6. 4 3mmo 1 ) „ 0»^v7A3 Omg (0.12 
8mmo 1 . 2. Omo 1 %) . t-^h^yf b 'J 9A 1 . 36g (14. 8 
mmol, 2. 2 e q) Z^ftffftAft^ 1 o©lPC7^-+t7 7'^f L 

<fctBteK h > 6 0 5 y y >y h;k h'JX-t-7f;^X7>r>2. 2 2 
mol/'J'yhik h ;H>M 1 1 6 ju y y h ;U ( 0 . 2 5 6 mm o 1 , 4 . 
Omo 1%) £*>y >^T?7^-*7?A£JiL-din;U 77X3^^ 
£ «y h U s ^ * ffift L ft # £ 1 1 5 1 £ T?ft * £#tffi L A:. 6 B#dM$^ 
^ -f X b 7 7 X 3 * ttf L , -IftSifiTfifeM L /Co 

^Hi LfciJtlWfe*':? * n n * * > 3 0 (U 'J y «y h ;b7^l:j§»LT^D 
- M;:£Lfc&. ttfflftjfcK 1 0 0 5 'J 'J <y MbTifaf^. £J5iJLfc*r*Di&*R 
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^T^H^. »J Lx> SMI$:fflOT 6 0 °C T- 3 P#f B » LT 3.80 
g (5. 6 9mmo 1 ) . H$8 8%-?N, N-^V^/U-N', N' —7-4 
- 7 * - y > y s? > £f#fc 0 

N M R&tf F D - M A S S SI3BBl*ttJ2lTO i^*^fCo 
NMR : 5 somhz 5.08(4H,s).7.0-7.9(36H,m) 
FD-MAS S : 6 6 8 

(3) N, N' ~V- ^>^v^»Lfc 0 *<Z)RfSit 




5 0 0 5 U y *y MME> 1 □f-^7v^nl3 > ( 2 ) T^f fcftfcN. N—7^> 
-7;U-N',N' -y-4-tr7i-'J;i/^VS?5?>3. 5g (5. 2 4 mmo 1 
) N ^^AHSffiK* (^'7v ! 7A#«5SM%) 3 5 Omg (1 OSS 
%) £Aft> ^dd*U 3 5 0 5 9 y 7 h;u*iD*TSH&$g£L;fco &K> 

feffl^ty^xn^^KIirxT 1 OEHIftLfc. ^fc7Kil#x&§T7c£# 
fcu 7j<m#xo#«^fft;2 y 7 Mwzufca^ 3 5°cr^L<^^jt^L 

/Co it 2 4 mfflmw'ik, m&zm\Ltc 0 &\z s i^/«^Mn-H^ 
u ftiteK** h y 9Afiasi?g« 5 o 5 y y v b;ut?«B»a, *r«Ji£#jB«iu 

^>Zl^(3<fc0lt2. 3 3 g (4. 7 7 mmo 1 ) „ K$9 1 %TN, N* -v- 
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( 4 - tr 7 a - 'J )l) ^ > $? V? > &*§fc„ 

mbtitzN, N' -v- (4-tf7i-»J;u) ^>^^>©NMR^t;FD- 
MAS SM£fcmttOT©J:'5'T?*-9fc. 
NMR: 5 90 mhx 5. 80 (2H, bs) , 7. 0-7. 8 (26H, m) 
FD-MAS S : 4 8 8 

(4) N, N' - (2--T7?)l) (4-b*7x~U;l/) "< >£$B£L/c 



1 0 0 5 h^3P77^3|:, (3) T?*#e>*ifcN, N' -y- (4 
-tT7*-'J;l/) ^>i?y>2. 0g(4. lOmmol), 2-7 , D=Et7^ 
b> 1 . 87g (9. 0 2mmo 1 , 2. 2 e q) > t -7* b h V 7 A t 
-7* h b U 7A 9 4 5mg (9. 8 4 mm o 1 , 2. 4 eqK Pd 2 (d 
ba) 3 75mg (0. 082 mmol, 2. Omo 1 %) (s) -B I NA 
P103mg (0. 1 6 4mmo 1 , 4. Omo 1 %) £Aftfc. £ h\z.=7^\L 
^tBOfltft^fcAfU 77X3<D[fi{lJ<9Dl37^-+*<y7°£-fe>y b U 

•y bU ^*aSsK>7 p *ffll'»r3@JiW&W©T;^>*'XTB»LA: 0 




CO* 
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MSHU 2. 5 5 g (3. 4 5 mm o ) ) . 8 4%T?N, N' - (2—f 
7?)l) (4-t'7^'J>U) -Ovv>£*#/Co 

R. FD-MAS S%ZfHPLCm%.$&mmT(Dl:i-?&',tz 0 

N MR : 5 7. 0-7.9(40H,m) 

FD-MASS : 7 4 0, 3 7 0 

HPLC :im®.m 8. 8%J^± 
HWJ3 

J^T^«T% N, N, N' . N* -fh7 (2-^7^;b) -4, 4' -v 
7^ yx^;U^>&iSa£Lfc„ 

(1) N, N-y- (2-7~7^;l/) -^>v>;U7 5 >£§B£Lfc 0 -e^Jfcft 



l 0 0 5 'J U «y h;KD3oP7 ; 7X=i(3 2-7'n ; &+7^ b>8. 9 g (4 2 
. 9 mmo I , 2. 3eqK t-7*h+i/-t"h 'J7A4. 32g (44. 9m 
mol, 2. 4 e q) > ffiM^^W^A 2. Omg (0. I 8 7mmo I . I 
. 0 m o l %) £Aftfco $ bt^^-tf-jMfojf^&Atk 77X3© 
WJ©P(C7^*-4-fy7^^<v hU ^©Pl^MirSW. J t<D±lzZl5? 
■y ? £7;l^*>#*£|}ALfcILflS£-fe'y h U ^fl^m^V^J^T 3 0 

» h ;ux> 6 0 5 U y h /K v;U7 5 > 2 . OU'J'J-vh;!/ 
(18. 7mmolK h U X- t -7>;U*X 7 >f > 2 . 2 2 m o I / U -y h 
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)l h ;ux>^ 1 6 9 U «v h ;U ( 0 . 3 7 4 mm o 1 , 2 . 0 m o I %) £ 



a6»?ft*:»*a- M3£ U '5> ? a n y * > 3 0 0 5 'J 'J v h iD*Ttfc 
W»Sr»»$^ te»ft**6 0 5 'J U y Wi^ftiHK WMfctoKftB* 'J 
Lfc. jKH* U *H»t?5 0 0 5 y U <y h;l/fX77Xn«jLT{|^ 
nfc*ttW©»»&S*Lfc. fc&ftfcgUs'tc Wi>i> 2 0 0 5 y y «y h;K x 

^y-;u4 0 5 y y * mi^ap*.. &®mzmx& o'ciztmLxm^^^ 

«fmL^fB*tHOin~h^agiJL> 6 0 o Cr^^1-^^«}:l3j:0 3. 9 4 

g©iM©6MMi^i#fc. s&t^ nm&mmmmm Lxm &t 

Z t «fc 0 . fH 2 ffi l . 48gxl3S0. I 5 g. ^It 5 . 5 7 g ( l 5 . 5 
mmo l ) > JR¥8 3%t?N, N-5>- (2-i"79 1 ;l/) -^>W5>*» 
ft, 

mttitzN. N-V- (2—jr-7?)\,) -^>v?;bT5 >©FD-MAS SiS 
^BStiRTo ck 3 Tfe o A:. 
FD-MAS S : 3 5 9 

(2) y-2-t7f)b7;>?;IlL/c 0 ^CRJC^^JXTic^f . 




P- 





CHCl 3 /ElOH: 5/1 
rt, 30hrs 
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3 0 0 $ U U *y h;U© 1 Pt777X3|;, ( 1 ) V'&btltzN, N-v- ( 
2-i~y=f-)V) -^yi?)l7^ > 1 . 1 8 g ( 3 . 2 8mmol), W>)A 
^7^«)^il 0S*%) 1 3 5m.g ( 1 0S*%) £An. 

^n*ji/A i o o 5 y y <y h;K jc^y— ;i/2 o 5 y y >y hJizfiupLrMMZ 

mif^mz[zm%\,, ymif^^m^mnz y-y hwcufcau M-cati, 
<^^m^Lfc c it 3 omr^ £in?«#su ^na^> i o o ? y y -y 

n^- h y vmmmms o 5 y y * b^-eft?^ *rtMr*a»iu 

?s«t*a*L. h;ux> 5 0 5 y y «y h 

;H^D*.. *a*B£ttttT8 5°C *T«U»»S*fctl N -flfo&WtLT^ffi* 
7^1-* £ tic J: 9i?$glIrffc£-£fco WaiL/c|!Sr H ^maja- h-e@SijL. 5 
Ot-em^^l-^itlci; (9 7 1 Omg (2. 6 2 mm o 1 ) . JR* 8 0 %T? 

F D — MAS S : 2 6 9 
(3) N, N, N' , N' -f h7 (2-t7fib) -4,4' -V71J7,^ 
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5 05'J'Jv h;i/©2P77X3|: > (2) ^m^titzV- 2 -^7^;U7 5 
>4 2 0mg (1. 5 6mmol. 2. leq), 4, 4* -i^yntxfM 
>2 5 Omg (0. 7 4 lmmo 1 ) , WWi^yV^hZ. 4mg (0. 0 14 
8mmol, 2. Omo 1%) > t -7* b + v^ b 'J 7 A 1 5 7 mg (1. 63 
mmol, 2. 2 e q) ^^n-etlAtl. 1 cxDtlPt;:^-* t >y 7*£l£3i L 

b ;i/x> l 0 ^ U U y b ;K b 'J x- t -7>;b*x 7 >r > 2 . 2 2 
mol/'J7h;k b >Ux >$gjR 13. 4 w y y b ;U ( 0 . 0 2 9 6 mm o 1, 
4. 0mol%) &->y >5?r^<— fe7*^A^5iLriP^. N 77X^^t-f^ 
^Xfc-fe-y b U 1 1 5tiT^^^#^L/c 0 3 0#ft. 

^&77X3fettfU — ttSiiTiM L fee 

-bt^Lfcft. fiSfflAiftTKi o o ^ y y <y b;urifc#ft. #BilLfc*r«WB (H 
fe) *i^Kft»*yT?te«iufc. waft. «8*s*u if>nfc^i^;i/x 

> 1 5 0 5 y 'J «y b;K jl*/-;I/5 0 5 U U >y bJUfciD^U LT 

®ft^i*Ift&&lBUJ o - b TilSiJ U b ;ux x ? y -;i^Ti?c& 
^ JCSSfcASMft^E^T 6 0 °C -e 3 ftfflfgffi LT 4 2 8 m g (0. 600 mm o 
1) . 4X^8 1%T*N, N, N* , N* -f h7 (2-7"7^;U) -4, 4' - 

»&nfcN. N, N' , NT -fh7 (2-7"7=W -4, 4' -^7^ 
Xf;K>ONMRMFD-MASS «#Sll&OT£> i^fe^fc, 
NMR : <5 90MHz 6. 9-7.9(38H,m) 
FD-MAS S : 7 1 4 
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mm i 

N, N, N.'N' -fH (4-t7xr:ij^) ^>^i?>^©mTl 

4-T^yif7*-;l/7 2. 5 g ( 0 . 4 2 9 mo 1 ) „ 4-3-Kt7i- 
;H 2 0 g ( 0 . 4 2 9 mo 1) . »'J9A3 2. 6g (0. 236mol 
) > $1 6 . 8g (0. I 0 7 m o 1 K - h n*? >Hf > 4 3 0 5 U 'J y b 
JMk 2 1 OtT«-lftRj&$-t!:fc 0 £j£?&&&U if&*a(ZTil&£*|$£t x 
?dd*w^ ^®»ji**ffifJSLfc. 8SU:**/-;i/£5 0 0 
5 U >y h;i^n*.#£PU tfttM&ltKLfc. »5>nfclSII4 9g*^f;i/ 
#;UA7^ K (DMF) 2 5 0 5 y 'J «y h ;WcftlHW«PU^ * fcffl£j&lfe 

©by ^7x^75 >wtBtT< wkltb*^ mm&7k \ o o o 

5 'J 'J >y MMz^LTtftflUfcJNI&atBU * *y-;M5t?£Lfc. ?#b 

nfc7K#&#/,;£*Sli 3 5 g £ b ;l/x> 7 5 0 5 U >J <y h ;UT-B^ H B H LT> 
fe'J>fr»^ (4 -£7*-;!/) 7 5>^#/; 0 S«li»BLr-^S*^ 
KLfcc JRatil 9 g-?&ofc (Wl 3. 8%) , V ( 4 -tf7i-;i/) 75 
> 1 5 g (0. 0467molK4,4' -i?3- b* H7 9 . 5 g (0 
. 0 2 3 4 mo 1 ) > mSt* 'J -7^9. 7g ( 0. 0 7 0 2mol),i0. 7 
4g (0. 01 1 7mo 1) , -h a^v-bf V 7 6 5 U «J y h ;U^rtt^> 2 2 
0tt?2 BM£J6£-tffc. RJ«DMF£7 5 0 5'J'J-y b;l>J&D^U ftMftfflL 

2 5 g£ 1 0 Offif*©h;i/i>T?3®illSS*»03gL-r. @W!fcn?fcS&ftfe 
b s b©N. N, N.'N* — r h7 (4-tf7i^y;l/) 0RS9 
g. 8. 6%) . 
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1 . Ti3-aS5C ( I ) 

H 2 N-R, (I) 

Ar , -X (II) 

Ar 2 -X (III) 
(5G4>. Ar, RtfAr, ti. *ft*n$fe&£. HSfcgL < fcfcfcfi&0&£3&6 
~ 5 0 ©&fb7K*^Xl±«*«ak XliADy>I-e^§ a tztiLAr , £tfA 
r 2 #|W|— T?&^TfcJ:<,\, ) T*3t£ft£/NnYWfc7y-;UtI£#l££*&Jg 
M^#£TT^/S£#TTfe-J&5£ (IV) 

Ar, -N-R, (IV) 
I 

A r 2 

(5t4U R, > A r i MAr 2 ttguiH £ M U ) ^Sfta^SJfcT 5 SikG 
(V) 

Ar , -N-H (V) 
I 

A r 2 

(5£4«> Ar, WAr, ItmB t M U 0 ) ^£ ti&JjWMT ? y^b^»"ft« 

2. TSEHKit (V) 

Ar, -N-H (V) 
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~5 O0g{t*ffi(i«i, XttADyvI-e^S. fc/;Ur, 

Ar 3 — (X) n (VI) 
^^ft*JStt«^TT^**rTIBHH:a (VI I) 

/A r i — N — V A r 8 (VII) 
\ . Ar 2 / n 

(5£»K Ar, , Ar, MAr, lifTSBfcPI U. ) ftS3rSJ£7 5 ^ it 

3. TiB-«S (I) 

H.« N — R i (I) 

(5t*> R i t±. &&#2~5 ooiiit^^, ) -ems ti&rz; it-Stint 

..TE-«3t(Il) 

Ar, -X (II) 
(iDK Ar, g&3gL<teMg^0$J|$t6~5 0 ©^kkJgSXiig* 

mmffitET*RfcZ#rT&-HB& (VIII) 

Ar , — N— R i (VIII) 

I 

H 

R, MAr, timiietlHjUo ) **3ft*£5«7 5 y<b^*BM* 

Ar, — ex) n (VI) 
(iWU Ar 3 t±. S»^L<ttMB»©jS*«[6-6 0 <»J5 ^WBM, XCiM 
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•^)i:*ft^MM^^ETT^$-lJ-TTI3-« (IX) 
'Ri — N — V Ar 3 (IX) 
1 

Ari/ n 

(it4>. Ri . Ar, > Ar 3 RXfnUmBtm Uo ) T^n^^&T ^ 7 

Ar, (X) 




A r ,/ n 

(iDK Ar, . Ar 3 RXfnimBtmCo ) n&%%M7 5 Jiti 

4. TIB-^it (X) 

(X) 




Ar , / n 

(it*. Ar , E^L<«MSm^^6~5 0 ^MbTK^SXti^ 
US. A r 3 Wm L < teMg$l©$fg$: 6-60 0£ff&8K£, n 1 ~ 

4©sa»n?**. ) -easft^b^tj*. TiB-fia^dii) 

Ar g -X (III) 

(5t4>. a r 2 l < immmommm. 6 - 5 0 ®^b7K*aixtt«* 

tmttT^B&iZ#rT&r-1B&t (vii) 

'Ar, -N — V Ar , (VII) 

1 

A r 3/ n 

(5t4>. R, > Ar , N Ar 3 %.Xfnl$mZtm i;. ) T^I$n<S5m&T S 7 
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w.wbl< (,±mm&<D?-7 ww£bl< amuwio i-i-7? 
8 . ^%7 ^ j wmmmxih^mim i ~ 4 o^-mmztm 
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